Neutral endopeptidase, a major brush border protein of the kidney proximal nephron, is directly targeted to the apical domain when expressed in Madin-Darby canine kidney cells.
We have used a retroviral vector containing both the cDNA for rabbit neutral endopeptidase (EC 3.4.24.11; NEP) and the neomycin resistance gene to promote the expression of NEP in a polarized Madin-Darby canine kidney (MDCK) cell line. Cells resistant to G418 (a neomycin synthetic analog) were analyzed with a fluorescence-activated cell sorter to isolate a homogeneous population of cells which stably expressed NEP at their surface. When cells grown in Petri dishes were labeled with an antibody to NEP coupled to colloidal gold and examined under the electron microscope, a strong labeling of microvilli was observed, whereas very few particles were present on the basolateral domain, suggesting that the polarized distribution of this enzyme typical of proximal tubule cells is maintained in this MDCK cell population. To study more accurately the mechanism by which MDCK cells target NEP to the apical surface, cultures were grown to confluence on Costar Transwell chambers and used for pulse-chase experiments with [35S]methionine. Immunoprecipitation of recombinant NEP was then performed by adding an anti-NEP polyclonal antibody to the apical or basolateral surface of intact monolayers and by analyzing immunoprecipitates by gel electrophoresis and fluorography. Our results suggest that NEP is delivered directly to the apical domain and does not transit through the basolateral domain of the plasma membrane. This NEP-expressing MDCK cell line therefore constitutes a new model for investigating the molecular basis of apical membrane targeting in polarized epithelial cells.